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subsequently adopted the report. Now I submit with the utmost 
respect, but with the greatest earnestness, to those here 
assembled, that a course of physiological physics to be delivered 
in the new College of Science would be a real boon to all 
students of medicine, whether they had succeeded in obtaining 
their diploma or not. The human body is a mass or congeries 
of separate machines, susceptible of mechanical explanation ; 
but, setting aside the heart and lungs, already named, how 
many students have their attention specially drawn to Donders’s 
and Landolt’s optical researches on the eye and eyesight, or 
to Helmholtz’s account of the mechanism of the ear? Such a 
course, moreover, would in no way clash with other! courses 
given elsewhere on different branches of the same subject, and 
it would eminently fulfil, the exact purpose even to the very 
words of the great man whom we are to-day met to com¬ 
memorate. ” 


THE BRITISH ASSOCIA TION. 

Section C— Geology. 

Preliminary Note on Traverses of the Western and of the 
Eastern Alps made during the summer of 1887, by Prof. T. G. 
Bonney, F. R. S.—The first traverse was made along the line of the 
Romanche from near Grenoble to the Col du Lautaret, and 
thence by Briangon over the Mont Genevre and the Col de 
Sestrieres to Pinerolo, at the edge of the Italian plain. The 
second went from Lienz, across the central range of the Tyrol 
to Kitzbiihel, and the rocks of this range were also investigated 
at other places. During both traverses the author had the 
advantage of the assistance of the Rev. E. Hill, who had 
accompanied him on a similar journey in 1885. The results of 
their examination fully confirm the views already expressed by 
the author as to the nature and succession of the crystalline rocks 
of the Alps. 

(1) The lowest group consists partly of modified igneous rocks 
(which indeed occur at all horizons), partly of gneisses of a very 
ancient (Laurentian) aspect. 

(2) The next group, up to which there seems a gradual 
passage, consists mainly of more friable gneisses and moderately 
coarse mica-schists (Lepontine type). This group is commonly 
less fully developed in the above districts than in the Central 
Alps, having probably been removed by very ancient denuda¬ 
tion. 

(3) The third group has an enormous development. It forms 
a large part of the Cottian and Graian Alps, and it flanks the 
central axis of the Eastern Alps on both sides, often passing 
beneath the ranges of Secondary strata which here form the 
northern .and southern ranges. 11 has been traced almost with¬ 
out interruption from east to west for more than 50 miles on 
the southern and 80 on the northern side of the central 
range. It has a very close resemblance in all respects to the 
uppermost group of schists in the Central Alps, found to some 
extent in the Lepontine and yet more largely in the Pennine 
Alps, and the author fully agrees with the Swiss and Austrian 
geologists in regarding it as in the main a prolongation of the 
same series. It is characterized especially by rather dark- 
coloured mica-schists, often calcareous, sometimes passing into 
fine-grained crystalline limestones, with occasional intercalated 
chloritic schists, especially in the lowest part and with (rarely) 
quartz schists. 

(4) The Carboniferous and Secondary strata infolded or over- 
lying in the Western Alps section, and the Palaeozoic (? Silurian) 
and Secondary strata succeeding the metamorphic rocks in the 
Eastern Alps, are comparatively little altered and are each 
readily to be distinguished from the above. 

( 5 ) The succession of strata in the third group is inexplicable 
unless it be due to stratification ; in the second this explanation 
appears highly probable ; and in the first not more difficult than 
any other. 

(6) As groups of rocks with marked lithological characters 
occur in like succession over a mountain chain measuring above 
400 miles along the curve, and sometimes at distances of 40 miles 
across it; and as these groups correspond with rocks recognized 
as Archsean elsewhere, which exhibit like characters and some¬ 
times a like order of succession, the author thinks a classification 
of the Archaean rocks by their lithological characters (using 
the phrase in a wide sense) may ultimately prove to be 
possible. 


(7) The views already expressed by the author as to the dis¬ 
tinctness of cleavage-foliation and stratification-foliation have 
been fully confirmed by the examination of the above districts. 
He believes that the failure to recognize :this distinction is the 
cause of the contradictory statements with regard to the relation 
of foliation and bedding which have been made by so many 
excellent observers, and lies at the root of much of the confusion 
which exists on the subject of the so-called metamorphic rocks. 

The Origin of Banded Gneisses , by J. J. H. Teall.—The 
author first discussed the meaning of the term gneiss. This 
term was generally understood to denote a more or le s foliated 
rock of granitic composition. Dr. Lehmann had proposed, how¬ 
ever, that it should be used in a structural sense only, as meaning 
a more or less foliated plutonic rock. He would thus speak of 
granite-gneiss, diorite-gneiss, and gabbro-gneiss. The author 
called attention to specimens illustrating gneissic structures in 
acid and basic plutonic rocks. When various examples of 
gneissic rocks—that is, rocks of the composition of plutonic 
igneous rocks but possessing parallel structures—were compared, 
two types of parallel structure might be recognized ; the one 
characterized by a parallel arrangement of the constituents, the 
other by an arrangement of the constituents in bands of varying 
mineralogical composition ; thus, bands having the mineralogical 
composition of a diorite frequently alternated with others having 
the composition of granite. He proposed to discuss a possible 
mode of origin for the banded gneisses of the latter type. It 
was now admitted that those of the former type were largely due 
to the plastic deformation of masses of plutonic rock either during 
or subsequent to the final stages of consolidation. 

Many observers were, however, still inclined to believe that 
those of the latter type conld only be accounted for by supposing 
that the original materials had accumulated by some process akin 
to sedimentary deposition. Now a possible mode of origin for 
these could be found if we could show : (1) that plutonic masses 
are liable to vary in composition, and (2) that such masses are 
occasionally deformed either during or subsequent to their con¬ 
solidation. Scrope long ago proved that the laminated structure 
of certain volcanic rocks (liparites) is due to the plastic defor¬ 
mation of heterogeneous masses of acid lava. Any heterogeneous 
lump if deformed into aflat sheet will show laminated or banded 
structures, because each individual portion must of necessity take 
the form of the entire mass. Scrope not only proved this, but 
called attention to the similiarity between the structures of acid 
lavas and those of gneisses and schists. (“Geology of Ponza 
Isles.”) 

The author then proceeded to refer to illustrations of the fact 
that plutonic masses do vary in composition. He referred to the 
so-called contemporaneous veins, which are often more acid, and 
to the concretionary (?) patches which are often more basic, in 
composition than the main mass of the rock with which they are 
associated. He also referred to cases in which granite and diorite 
may be seen to vein each other in the most intricate manner, and 
especially drew attention to the photographs taken at the 
Lizard last year illustrating this feature. If complex masses of 
the kind referred to were deformed after the fashion of the acid 
lavas described by Scrope, then banded and puckered gneissic 
rocks would necessarily result. He then showed that in the 
Lizard district the banded rocks of Prof. Bonney’s “granulitic 
series” were continuous with masses in which granitic and 
dioritic rocks could be seen to vein each other in the most in¬ 
tricate manner, and that the constituent bands of the granulitic 
series were composed of rocks petrologically identical w ith those 
of the igneous complex. He did not mean to imply that the 
deformation was connected with the intrusion of the plutonic 
masses. He was rather inclined to regard it as due in the 
majority of cases to mechanical forces acting posterior to con¬ 
solidation. The uncertainty which might exist as to the precise 
conditions under which the deformation was affected did not in¬ 
validate the main conclusion, which was that a banded structure 
in rocks having the composition of plutonic igneous rocks was 
no proof that the latter were not of igneous origin. 

On the Occurrence of Porphyritic Structures in some Rocks op 
the Lizard District , by Howard Fox and Alex. Somervail.— 
Prof. Bonney has described a porphyritic diabase which is seen 
on the shore at Polpeor ; it cuts, in an intricate manner, through 
micaceous and hornbiendic schists. The authors have traced this 
rock further, and have recognized a porphyritic structure not only 
in many dykes and intrusions along the coast which cut through 
the serpentine, but also in the darker bands of Prof. Bonney’s 
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“granulitic group.” Descriptions of these various localities are 
given, and illustrative specimens are exhibited. The crystals of 
feldspar are found to be most numerous in those rocks which lie 
in the closest proximity to the gabbros and serpentine. They 
have their long axes at various angles, and are mostly small 
except at Para Voose, Cavouga, and Green Saddle. The feld- 
spathie and hornblendic dines often circle round the crystals. 
Without discussing any theory as to the true nature and origin 
of the whole of the schists, the authors think that the porphyr- 
itic structure so prevalent in the dark bands of the “ granulitic 
group,” in many of the micaceous and other rocks, as also in 
the later intrusions cutting the serpentine, indicates an igneous 
origin for many rocks hitherto regarded as schists. 

Preliminary Observations on the Geology of Wicklow and 
Wexford , by Prof. Sollas.—Of rocks older than the Cambrian, 
■examples probably occur in the Carnsore district, but most of 
the presumed Archaean rocks are to be explained as crushed 
igneous dykes and flows. The Cambrian are certainly uncon- 
formably succeeded by the Ordovician. The main granite of 
the district is a truly intrusive rock, but at its junction with the 
Ordovician, which it penetrates, it possesses the characters of a 
true gneiss, the schi-tosity of which corresponds in direction 
with that of the adjoining schists, having resulted from earth- 
movements which took place after the Ordovician and before the 
Lower Carboniferous period. 

Some Effects of Pressure on the Sedimentary Rocks of North 
Devon , by J. E. Man*. —The structures described in this paper 
are mainly seen in the Ilfracombe division of the Devonian 
system, as exposed near the bathing place at Ilfracombe. The 
rocks there consist of argillaceous b'eds, with thin bands of grit 
and crinoidal limestone ; these harder beds are folded into a series 
of small sigmoidal folds, which form portions of similar larger 
folds. When the middle limb is replaced by a fault, the cores 
of the folds remain as “eyes” of limestone or grit, and these 
“ eyes ” have undergone further modification, having been pulled 
out into thin lenticular masses. In this way we have all the 
mechanical structures of a true schist produced (including the 
apparent false-bedding), the rock now consisting of clay-slate 
with alternating folia of grit or limestone, or both. Quartz 
veins are folded in a similar way to that described above, and 
the final result of this folding appears to be the production of a 
rock consisting of alternating clay-slate, limestone, and quartz- 
folia. Every stage of the process is seen in the case of the 
limestone “eyes.” The cores of limestone, when not dragged 
out, have their compound cricoid stems pressed into polygons, 
which have been formed in the way described elsewhere by Dr. 
Sorby. When the limestone is pulled out the stems are separ¬ 
ated, as in the case of the Belemnites figured by Heim, and the 
intervening portion is filled with calcite. In this neighbourhood, 
then, we find sedimentai*y*rocks presenting all the mechanical 
peculiarities of normal schists, without any great amount of 
chemical change. 

On the Organic Origin of the Chert in the Carboniferous 
Limestone Series of Ireland, and its Similarity to that in the Cor¬ 
responding Strata in North Wales and Yorkshire , by Dr. George 
Jennings Hinde.—The author showed that this rock, which has 
hitherto been usually regarded as an inorganic deposit of silica 
direct from the sea-water, is in reality made up of the micro¬ 
scopic detached spicules of siliceous sponges. These sponges 
lived in successive generations over certain areas, and, after the 
death of the sponges themselves, the minute spicules forming 
their skeletons fell apart and w*ere strewn over the bottom of the 
Carboniferous seas in countless numbers, so that by their 
accumulation beds of solid rock with a total thickness of from 
150 to 350 feet have been formed. Sponges were thus more 
important as rock-formers in the Carboniferous than at any 
subsequent geological epoch. 

On the Affinities of the so-called Torpedo (Cyclobatis, Egerton) 
from the Cretaceous of Mount Lebanon , by A. Smith Wood¬ 
ward.—Following Egerton’s original determination, the fish 
seems to have been universally regarded up to the present time 
as referable to the Torpedinidas, partly on account of its rounded 
shape, and partly on account of the supposed absence of dermal 
defences. The fine series of specimens now in the British 
Museum, however, appears to demonstrate conclusively that 
these generally-accepted views as to the affinities of Cyclobatis have 
no sure foundation in fact, but that the genus is truly referable 
to the Trygonidse. There is thus no evidence, as yet, of the 


existence of “ electric rays” of an earlier date than those made 
known by Volta and Baron de Zigno from the Eocene of Monte 
Bolca, near Verona, in Northern Italy. 

The Pliocene Beds of St. Erth , Cormvall, by Robert George 
Bell.—The opinion expressed in the earlier reports upon this 
deposit, as to the southern facies of its fauna, has been amply 
justified by fresh researches. Had there been any connexion 
with northern seas or colder waters, it would be difficult to 
understand the entire absence of those forms of Pleurotoma 
(Bela) so abundant in the Boreal seas of the Crag period and the 
present age, as well as the equally characteristic bivalves, 
Astarte and Cyprina. Some conflict of opinion exists upon the 
depth of water in which the St. Erth clays were deposited. In 
a letter to Nature, vol. xxxiv. p. 341, a very competent 
authority on Pliocene phenomena, Mr. Clement Reid, gave it as 
at least 40 or 50 fathoms, founding his view on the evident fact 
of its deposition in still water, which he maintains could not be 
found in a district exposed to Atlantic swells at less depth. To 
this the writer must take serious exception. Undoubtedly the 
clays exhibit an entire absence of such a disturbing cause as the 
influence of great wave action, but it remains to be proved that 
such a great depression as Mr. Reid describes did occur at the 
western end of Cornwall, and as far as the author’s observa¬ 
tions go there is little indication of such a fact. Some depression, 
of coarse, must have happened, sufficient to submerge the low- 
lying land near St. Erth, causing a strait or gulf, dividing the 
Land’s End from the main eastern portion of the county. In 
this shallow strait the clays and sands were deposited, and just 
such an assemblage of Mollusca is found as will bear out this 
view. Scarcely any of the shells which are of living species are 
known to inhabit such deep water as Mr. Reid indicates, while 
the majority show the presence of a laminarian zone, extending 
to not more than 15 fathoms. 

On a Starfish from the Yorkshire Lias , by Prof. J. F. Blake. 
—The specimen described was an external cast of the underside 
of a Solaster, which was sufficiently well preserved to afford 
both generic and specific characters. The only known species 
with which it is comparable is Luidia murchisoni. If this is 
truly described, and is in fact a Luidia , then the present speci¬ 
men, which is certainly a Solaster , must belong to a different 
species. It was found at the base of the cliff at Huntcliff by 
the Rev. G. Crewdson, of Kendal. 

The Classification of the Dinosauria , by Prof. Seeley, F. R.S. 
—The author discussed the structure of the animals named 
Dinosauria, and concluded that the group had no existence, the 
constituent animals belonging to two orders which have no near 
affinity ; they are named Omosauria and Cetiosauria, the former 
with a sub-avian pubis and ischium, the latter with those bones 
sub-lacertilian. The Omosatiria is defined as having the ventral 
border of the pubic bone notched out, so that one limb is directed 
backward parallel to the ischium, while the other is directed for¬ 
ward. The ilium has a slender prolongation in front of the aceta¬ 
bulum. The Cetiosauria is defined by having the pubes directed 
forward with a median symphysis, but with no posterior limb to 
the bone. The anterior prolongation of the ilium has a vertical 
expansion. 

On the Reputed Clavicles and Interclavicles of I guano don, by 
Prof. H. G. Seeley, F.R.S.—The author showed, by superim¬ 
posing a figure of the reputed clavicle upon the bone figured by 
Mr. Hulke as clavicle and interclavicle of Iguanodon ( Quart . 
Journ. Geol. Soc ., vol. xli. plate xiv.), that the supposed sutures 
are fractures, and that the supposed interclavicle has no exist¬ 
ence, except as an ossification posterior to the reputed clavicles. 
Then it was urged that these bones are unparalleled by any verte¬ 
brate clavicles, while the reputed pubes of crocodiles and pre¬ 
pubes of other animals offer a more probable analogy. The 
ossification in front of the pubis in Ornithosaurus is of similar 
form in several genera. And in crocodiles the ossification of the 
fibrous extension which connects the reputed pubes with the 
sternal ribs would produce a bone like the supposed interclavicle 
of Iguanodon. Hence it was urged that these bones in Iguano¬ 
don are pre-pelvic, and the author identified them with the 
pre pubic bones. 

On the Permian Fauna of Bohemia , by Prof. Anton Fritsch 
(of Prague).“After having mentioned the seventy-three species 
of Labyrinthodonts of which he has given figures in his work 
(“ Fauna der Gaskohle”), and of which he exhibited the electro¬ 
types and restored models in the galleries of the Owens College, 
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the author mentioned the discovery of a very peculiar genus Nao- 
satirus (Cope). Then he explained some unpublished plates of 
Ctenodus, Orthacanthus, Ctenacanthus, and a new Ganoid Fish 
(Trissolepis), with three kinds of scales. Then he proved 
Acanthodes to be very near to the Selachians, and drew attention 
to the gigantic fish (Amblypterus), 113 cm. long, exhibited in the 
galleries. 


Section D—Biology. 

Proposed Contributions to the Theory of Variation , by Patrick 
Geddes.—The author argued that the variations which furnish the 
distinguishing characters of orders, genera, or species alike are 
seen to be not merely “ spontaneous ” or “indefinite,"but parallel, 
or rather convergent; i.e. directed through the checking of vegeta¬ 
tion by reproduction along a definite groove of progressive change. 
Passing from the study of the flower to the larger question of the 
classification of plants, an antagonism between nutrition and repro¬ 
duction is seen to be general and constitutional, affording a con¬ 
stant factor in variability. In every natural alliance of flowering- 
plants, be it species or genus, order or class, we can distinguish 
the appearance of a predominantly floral, and of a predominantly 
leafy, or weedy, type ; i.e. of a reproductive and vegetative one. 
What we figuratively call higher or lower species are thus 
essentially the leaders or the laggards along one or other of these 
two main lines of evolution—the representatives on one side or 
other of this or that stage in the rhythm between vegetative 
and reproductive changes which we know as the essential functions 
of organic life. 

On the Structure of Haplodiscus piger, by W; F. R. Weldon.—• 
This remarkable organism consists of an outer cuticle within 
which is a protoplasmic layer with interspersed nuclei; this 
protoplasmic layer is continuous with a network which ramifies 
through the body ; in the middle of the body and towards the 
under surface the network is condensed into a solid ma ? s which 
sends out pseudopodia-like processes and is evidently an organ 
of nutrition ; the interstices of the network are occupied by the 
reproductive organs ; there is a vesicula seminalis communi¬ 
cating with the exterior by an ejaculatory duct. The author 
compared this organism to a Foraminifer, such as Halipkysema , 
which had developed sexual organs. 

On the Degeneration of the Olfactory Organ of certain Fishes* 
by Prof. Wiedersheim.—The author described a remarkable 
series of intermediate forms between a species of Tetrodon in 
which the olfactory organ was represented by a bifid tentacular 
outgrowth on each side, and another form in which these organs 
had degenerated into a simple flat plate. 

On the Torpid State of Protopterus, by Prof. Wiedersheim.— 
In this paper the structure of the “cocoon” was described, and 
the author announced the startling discovery of a peculiar 
respiratory organ in the tail of the fish ; the relations of this 
organ to the lungs during the torpid condition is not known. 

The Larynx and Stomach of Cetacean Embryos , by. Prof. 
D’Arcy Thompson.—The author pointed out that the divisions of 
the stomach in the Cetacea, do not really correspond to those 
of the Ruminants, with which they have been erroneously com¬ 
pared. 

The Blood Corpuscles of the Cyclostomata, by Prof. D’Arcy 
Thompson.—The red blood corpuscles of Myxine are oval, as are 
also those of the larval lamprey. The adult lamprey has round 
corpuscles. 

On the Luminous, Larviform Females of the Phengodini , by 
Prof. C. V. Riley.—Certain interesting phosphorescent Coleo¬ 
pterous larvae, reaching from 24 to 3 inches in length, have been 
well known to occur in America since 1862. Prof. Riley gave 
a minute description of these larvje, calling attention to certain 
structural features of the head, and to other points. 

The great interest attaching to these larvae is not so much in 
their luminosity as in the fact that a portion of them are now 
known to be true and perfect females of Phengodini, which have 
until recently been represented in Coleopterological collections 
in the male sex only. 

Prof. Riley has critically examined in all some thirty different 
sets of specimens. These all belong to Phengodes and Zarhipis , 
with the exception perhaps of one, which may be Spathizus. The 
differences between the larvae proper and the adult female are 
so slight that it was difficult to separate them without some 
absolute index. Prof. Riley had obtained undoubted females, 


coupled with their males, of Phengodes laticollis and Zarhipis 
riversii , and in both genera there were absolutely no other 
structural differences than the somewhat shorter mandibles and 
tarsal claws in the adult. In reference to life-history, the food of 
Zarhipis is known to be Myriapods. The eggs in both genera 
are spherical, translucent, and laid in masses in the ground, the 
newly-hatched Iarvas in both are structurally identical with the 
parent; and the female larva goes through a pseudo-pupal state 
prior to the final moult. Nothing is yet known of the male larva 
and pupa, and the author only conjectures that certain darker, 
more slender larvae, structurally identical, belong to this sex. 
The author discussed the bearing of the facts on the theory of 
evolution. In these larviform females we get a glimpse, so to 
speak, into the remote past, from which has been handed down 
to us, with but little alteration, an archetypal form which pre¬ 
vailed before complete metamorphosis had originated ; while on 
the other hand her male companion, during the same period, 
had developed wing-power and the most elaborate and complex 
sensorial organs, the eyes and antennae in these beetles being 
among the most complex of their order. Whatever we believe 
of the origin of the female Phengodes, one thing is self-evident ; 
viz. that there is direct relation between the phosphorescence 
and the remarkable differentiation of the sexes, and, further, 
that such relationship is explicable and full of meaning on 
evolutionary grounds. 

A discussion upon The Present Aspect of the Cell Question was 
opened by Prof. Schafer. After a brief historical resume of the 
different conceptions of the cell, the speaker brought forward 
facts in support of his view that the essential part of the cell is 
not the reticular substance, but the interstitial substance. It 
was pointed out in the first place that the various materials pro¬ 
duced in the cell by the activity of its protoplasm, e.g. fat, 
appeared in the interstitial substance ; and that, in the second 
place, the Amceba presented no reticular substance whatever. 
The structure of the white blood-corpuscle was also quoted as 
an additional argument. These corpuscles have a reticulum like 
that of other cells, but the pseudopodia are prolongations of the 
interstitial matter ; hence the activity of the cell for movement 
is lodged in this substance, and not in the reticulum. 

Prof. Weismann contributed to the discussion an account of 
his views upon the nature and meaning of polar bodies, announc¬ 
ing at the same time the discovery of a single polar body in the 
parthenogenetic eggs of certain animals. 

Prof. Lankester drew attention to a statement made by the 
President of the Association in his opening address. Sir H. 
Roscoe had stated that protoplasm- was not a chemical com¬ 
pound, but a structure built up of compounds. This statement 
was indorsed as in harmony with the views of at any rate many 
biologists. The term protoplasm was originally applied by von 
Mohl to the whole of the slimy matter within the vegetable cell- 
wall. But nowadays biologists were more and more limiting 
the term protoplasm, and applying the term true protoplasm to 
the chemical substance of highest elaboration, which is the 
important living part of vonMohl’s “protoplasm,” Prof. Lan¬ 
kester suggested that the term “plasmogen” should be used 
for this substance. With regard to the structure of protoplasm, 
it was considered to be vesicular, the reticulum or walls of the 
vesicules being that part of the protoplasm in which the plasmo¬ 
gen resides which is not contained in the vesicular spaces. The 
idioplasm and germ-plasm of Prof. Weismann were probably 
varieties of plasmogen. 

The discussion was continued by Profs. Krause, Carnoy, 
Marshall Ward, and Hartog, Mr. Gardiner, and Mr. Sedgwick. 

Prof. Riley read a paper upon Icerya purchasi, an Insect 
injurious to Fruit-Trees. —It was stated that this species is the 
most polyphagous of Cocckls, living on a great variety of fruit- 
trees. As it is capable of moving about at all stages of develop¬ 
ment after leaving the egg, and can survive for a long period 
without food, it is one of the most injurious of parasites. It is 
believed to have originated in Australia and to have been intro¬ 
duced into other parts of the world upon living plants. It is 
very hard to destroy the eggs by any insecticides because of the 
fluted waxy ovisac. In California these difficulties have, how¬ 
ever, been largely overcome by the use of kerosene emulsions 
and of resin soaps, as well as by inclosing the tree in a portable 
tent, which is then filled with certain gases. 

J The Hessian Fly, by Prof. Fream.—The Hessian fly wasdisco- 
j veredin Britain in barley-fieldsnear Hertford in July 1886, previous 
to which date there is no record of its occurrence in this country. 
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During the present summer it has been traced over the greater 
part of England and Scotland, and the author found it on July 
14 in fields of wheat and barley on the borders of South Wilts 
and South Hants. The theory that the fly was introduced into 
the United States by Hessian troops during the War of Inde¬ 
pendence is regarded as untenable. Packard, discussing Wagner’s 
results, concludes that the Hessian fly had appeared in the 
Eastern States before the Revolutionary War, that it has never 
been known to inhabit England or Northern Europe, that it was 
not known even in Germany before 1857, that it has “ from 
time immemorial ” been an inhabitant of wheat-fields on the 
Mediterranean coasts, that it most likely originated in this 
region, or farther east (in the probable original habitat of wheat 
and other cereals), and that it was introduced thence into the 
United States before the war. How it reached Britain is not 
known, but it probably came as “ flaxseeds ” in straw used for 
packing or for litter. Wheat, barley, and rye are the cereals 
attacked ; oats appear to escape. The “ flaxseeds ” or puparia 
have also been found upon timothy grass (Phleum pratense, L.), 
but there is no evidence of any other grass being attacked. 
American observations indicate that the fly flourishes best in 
warm, moist seasons, so that the hot, droughty character of the 
recent summer can hardly have specially favoured it in fact, it 
seems to have made headway under rather adverse conditions, 
and with one of our usual moist summers the attack would 
probably have been more severe. Many precautions have been 
suggested for the use of agriculturists with the object of mini¬ 
mizing the attacks in future years. Several species of Hymeno* 
ptera are parasitic upon the Hessian fly. Specially useful in this 
way are Semiotellus destructor , Say, one of the Chalcididse, 
which deposits its eggs in the pupa of the Hessian fly, and 
Platygaster error , Fitch, which places its eggs within those of 
the fly. These minute parasites have done splendid service in 
the American wheat and barley fields, where they are as active 
friends to the corn grower as are the aphis eating lady-birds in 
this country to the hop grower. It has been suggested that if 
the parasites have not accompanied the fly to Britain they 
should be colonized here. On August 11, however, from a 
“flaxseed” in the possession of the author there emerged a 
chalcis fly, and other observers have confirmed the presence in 
this country of insect parasites of this much-dreaded crop 
scourge. 

Recent Researches on Earthworms. —Mr. W. B. Benham 
gave a general account of his own researches into the structure 
of this group, as well as those of Beddard, Horst, Perrier, and 
others. One object of the paper was to compare the facts 
already known about this group and to deduce therefrom the 
mutual affinities of the different genera. Perichcete was regarded 
as being an ancient form, while Criodrilus was referred to as a 
degenerate form. 

A Luminous Oligochaete .—Prof. Marker described a species of 
Enchytneus which he had noticed gave off a brilliant phosphor¬ 
escent light. 

Mr. F. E. Beddard communicated a paper On the Structure 
of Fraterczila arctica. The point of the paper was to record the 
fact that the “oblique septa” of this bird, like those of the 
duck, were covered with a layer of muscular fibres ; in this 
respect these two birds agree more closely than any other birds 
with the crocodile, in which animal, according to Prof. Huxley, 
the homologues of the oblique septa are largely muscular. 

On Cramer's Gemma borne by Trichomanes alata .—Prof. 
Bower described peculiar developments on a plant of Tricho¬ 
manes alata from the Royal Botanic Garden in Edinburgh. 
From the tips of the pinnm are produced flattened outgrowths of 
an apparently prothalloid character; these produce spindle- 
formed gemmse, which are recognized as corresponding to those 
previously described by Cramer. These are thus shown to be 
genetically connected with a plant of Trichomanes, and the 
opinion of Cramer is thus now confirmed ; but, further, if the 
flattened outgrowth on which they are produced be truly pro¬ 
thalloid in its character, there is here a further example of that 
direct transition from the fern plant to the prothallus which has 
been described under the name of apospory. 

On Bennettites , the Type of a New Group between Anglo - 
sperms and Gymnosperms. —Count Solms-Laubach described a 
genus of fossil plants, Bennettites , the type of a new group 
between Angiosperms and Gymnosperms. The plants in ques- I 


tion accord with the Cycadese in their vegetative structure, but 
possess fruits which exhibit the true structure of the Gymno¬ 
sperms. 

The Secretion of Pure Aqueous Formic Acid by Lepidopter- 
ous Larvae for the Purposes of Defence , by E. B. Poulton.— 
It has long been known that the larvae of the genus Cerura 
(Dicranura) have the power of ejecting a colourless fluid from 
the mouth of a gland which opens on the prothoracic segment. 
The latter segment is dilated when the larva is irritated, so that 
the fluid is thrown in a forward direction, and for a distance 
of several inches. When the larva is touched, the head and 
anterior part are immediately turned towards the source of irri¬ 
tation, and the fluid is thrown in this direction. In 1885 I 
found that the secretion was strongly acid to test-paper, and that 
it caused very strong effervescence when placed upon sodium- 
bicarbonate ; while a little later I showed the fluid to Prof. 
Wyndham Dunstan, who told me that the characteristic smell 
of formic acid could be plainly detected. This opinion was 
further confirmed when it was found that silver nitrate was 
readily reduced by the secretion (Trans. Ent. Soc. Lond. 1886, 
part ii., June, pp. 156-57). In 1886 I obtained a larger num¬ 
ber of larvae, and with the kind help of Mr. J. P. Laws, I was 
enabled to show that the secretion contains about 33 per cent, of 
anhydrous acid. All the well-known qualitative tests were applied 
to the secretion and to the alkaline salts obtained by neutraliz¬ 
ing with standard alkali. Among other tests, the secretion was 
found to dissolve the oxide of lead, a white crystalline salt being 
deposited. Although only a very minute weight of this was 
obtained, Prof. Meldola kindly offered to estimate the amount 
of lead present in the salt. The weight was found to correspond 
to one of the basic formates of this metal formed by the action 
of the normal formate upon the excess of oxide. During the 
past summer I have had a very large number of these larvae, 
and the investigation has been continued with larger amounts of 
secretion. The pipette has been applied for the removal of 
secretion between 500 and 600 times, and between twenty and 
thirty volumetric determinations have been made. A mature 
larva which has not been previously irritated will eject '050 
gramme of secretion containing about 40 per cent, of anhydrous- 
acid. Half-grown larvae eject nearly as much, but the fluid is 
weaker, containing about 33-35 per cent, of acid. The rate of 
secretion is comparatively slow— e.g. two days and a half after 
ejection, two large larvae only yielded together *025 gramme of 
secretion. Two captured larvae, to which the eggs of para-itic 
Ichneumonidse had been affixed, only ejected *035 and *045 
gramme of secretion ; having incompletely made up the amount 
lost during the attack of the Hymenopterous insect. Starvation 
lessens the amount of secretion, and also decreases the propor¬ 
tion of acid ; but probably both these effects are due to general 
health, and do not imply the direct formation of the acid from 
the food. The different food-plants—poplar and willow—do 
not make any difference in the amount or strength of the secre¬ 
tion. About half the total quantity of secretion obtained was 
made use of in preparing a relatively large amount of the nor¬ 
mal formate, which is now in Prof. Meldola’s possession. The 
weights of the constituent elements will be determined by com¬ 
bustion. The rest of the secretion has been used for other exact 
methods of estimation and analysis under the kind direction of 
Mr. A. G. Vernon Harcourt, the work having been conducted 
in his laboratory at Christ Church. Mr. Harcourt suggested 
that it was most important to prove that the amount of acid 1 
shown to be present by volumetric analysis is formic acid, and' 
nothing else. This proof was obtained in two ways : (1) a 
certain weight of the secretion was divided into two parts ; 
the amount of acid in one of these was determined by the volu¬ 
metric method, while the other was decomposed by strong sul¬ 
phuric acid, and the carbon monoxide which was evolved was 
exactly measured in the apparatus for gas-analysis, and the 
amount of formic acid present was calculated from the data thus 
obtained. The two percentages nearly corresponded, and, as 
the latter was the higher, it was obvious that no other acid 
could be present. (2) A certain weight ( 186 gramme) of 
secretion was heated in a tube over a water-bath, and, after 
drying at ioo°C., only '0004 gramme of solid residue remained, 
and this was probably accidental. The rest of the fluid was 
distilled into a tube containing carbonate of lead, and this was 
afterwards heated to ioo° C., and the water collected in drying- 
tubes. As a result, the increase in weight of the latter, and 
the tube containing lead carbonate, the weight of formate of lead 
obtained from the latter, and of sulphate of lead obtained from the 
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formate, all corresponded almost exactly to the weights which 
would have been given by pure aqueous formic acid having this 
composition : water, 62*5 per cent. ; formic acid, 37’5 P er cent. 

Since writing the above I have received the results of Prof. 
Meldola’s analysis, from which he concludes that the secretion 
consists of aqueous formic acid almost in a state of purity. 

Further Experiments upon the Colour-Relation between Phyto¬ 
phagous Larvce and their surroundings , by K. B. Poulton.— 
From the instance of the larval SmeHnthus ocellattis, I have 
shown that certain Lepidopterous larvce are susceptible to the 
influence of surrounding colours, so that the larvae themselves 
gain a corresponding appearance. 1 This larva varies from 
bright yellowish-green to a dull whitish or bluish-green, and 
either variety can be produced by the use of a food-plant, with 
the appropriate colour on the under side of the leaves. Although 
the difference between the two varieties is very great when they 
are placed together, so great in fact that I can readily 
distinguish three intermediate stages of variation between the 
extremes—yet it is not nearly so well marked as in the case of 
the green and brown varieties of many dimorphic larvae. I was 
therefore anxious to test one of these latter, and to ascertain 
whether either variety can be produced at will by surrounding 
the larva with the appropriate colour. Lord Walsingham had 
previously called my attention to the variable larvce of Rumia 
cratcegata , some of which are brown, some green, while many 
are intermediate. The larva exactly resembles the twigs of its 
■food-plant, and always rests upon the branches in a twig-like 
attitude, and this habit rendered the specie-; very favourable for 
the purpose of this inquiry, which was conducted as follows : — 
A glass cylinder was provided with a black paper roof, and a 
similar floor, and a small quantity of the food-plant—hawthorn 
—the rest of the space being entirely filled with dark twigs. 
Owing to their habit, the larvce always rested upon these latter, 
and after reaching maturity in two such cylinders, forty dark 
varieties were produced. Three other cylinders were roofed 
and floored with green paper, and green shoots bearing leaves 
were introduced as food, nothing brown being allowed inside 
the cylinder. In these cylinders twenty-eight green varieties 
were produced. The young larvoe were obtained from the eggs 
of three captured females. After hatching, the larvce were tho¬ 
roughly mixed and introduced into the cylinders when quite small. 
Some of the dark varieties were greenish, and some of the green 
larvce brownish, but the greenest in the dark cylinders was browner 
thin the brownest in the green cylinders. The larvce were 
compared by placing the sets side by side upon white paper, and 
the contrast between the larvce brought up in different surroundings 
was very marked. In this case the larvae ate precisely the 
same kind of leaf, so that it is clear that the effects follow from 
the surrounding colours, and not from the action of food. Tne in¬ 
stance recorded ab3ve is the best among the many cases of adjust¬ 
able colour-relation which are now known in Lepidopterous 
larvic. It is now extremely probable that all dimorphic species 
will show more or less of this susceptibility to the colours of their 
environment. 

Further Expermients upon the Protective Value op Colour 
and Markings in Insects , by E. B. Poulton.—The experiments 
undertaken in 18S6, of which a short account was given in a 
paper read before Secti m D, at Birmingham, led to such interest¬ 
ing results that I determined to renew the investigation during the 
present year. 2 At the same time the range of the inquiry has 
been widened, and for the first time a mammal has been included 
in the list of insect-eating vertebrates used in the experiments. 
For this purpose a marmoset has been employed, and this animal 
appears to be highly insectivorous. With the kind help of 
Mr. A. G. Butler I have been able to add largely to the number 
of experiments made with birds, and these results have been 
especially needed. In addition to the species of lizards and 
frogs made use of last year, I have also experimented with a 
chamseleon and a salamander. The c >mparison of the results 
obtained from these different groups of insect-eaters is extremely 
interesting. In nearly all cases there is complete c mcurrence in 
their treatment of highly-colon red nauseous insects. But there 
are great differences in the relative ease with which the different 
groups can be induced by hunger to eat distasteful insect food. 

The frogs and the birds appear to be the least scrupulous in this 
respect. It seems probable that the superficial skin of the frog 

1 An account of these experiments will be found in Proc. Roy. Soc., 
Nj. 237, i88s, p. 269, and No. 243, 1886. p. 135. 

2 For the complete account of the experiments in 1886 see a paper by 
the author in Proc. Zool. Soc., Lond., March 1, 1887, pp 191-274. 


is more delicate than the lining of the oral cavity. Thus the 
Hymen op terous larvm, Croesus septentrionalis and C. varus, were 
eaten in considerable numbers, but the face was carefully wiped 
by the paw after being touched by the everted glands of the 
larvae. I am inclined to think that lizards are less unscrupulous 
in this respect than the most completely insect-eating birds. 
Mammalia ( i.e . the marmoset), appear to be far more difficult to- 
please than any of the other groups. The above arrangement 
accords well with what is known on other grounds of the 
development of the sense of taste in the vertebrate classes. 

I will now bring forward a few of the instances which support the 
above-mentioned conclusions. The marmoset would never touch 
a hairy or spinous larva of any kind ; this was because of the 
presence of the structures themselves, for the same species was 
always eaten in the pupal stage. All the other vertebrates will 
sometimes eat hairy larvse. Birds have a special advantage in 
their power of getting rid of unpleasant appendages—such as 
hairs or wings. Large lizards will eat unpalatable insects which 
are often refused by smaller ones, probably because the former 
can swallow their prey without so much biting, and thus without 
tasting it so much. Lady-birds were eaten by the nightingale, 
and by frogs when very hungry ; hitherto they have been in¬ 
variably refused by the other vertebrates. The green larva of 
Pieris rape? was eaten, but disliked by the marmoset, relished 
by the lizards. The hairy larva of Orgyia antiqua was eaten 
by birds but refused by lizards, except on one occasion, when 
two lizards fought over the larva, and in the struggle tore out the 
hairs incidentally. An experiment with this latter larva gave a 
very probable interpretation of the meaning of the hairy tufts on 
many Bombyx larvse. A lizard seized the larva by one of these 
tufts, which immediately came out, leaving the lizard with a 
mouthful of hairs. After this it did not again touch the larva. 
These tufts are placed on the back, in the part where larvce are 
nearly always seized ; being formed of very closely approximated 
fine hairs of the same height, the whole tuft suggests a solid part 
of the animal rather than a mass of loosely fixed hairs. 

The following conspicuous nauseous forms have been eaten, 
when the vertebrates have been hungry :— 

Euchelia jaxobcecc , larva, by lizard. 

Pygcera bucephala , larva, by lizard. 

Porthesia aurif.ua , larva, by lizard. 

Zygcena filipendulce , imago, by lizard. 

Zygoma trijolii , imago, by frog. 

Diloba cceruleocephala , larva, by lizard. 

Liparis salicis , larva, by lizard. 

Liparis salicis , imago, by lizard and marmoset. 

Abraxas grossulariata, imago, by lizard.« 

L. salicis (imago) is evidently very distasteful, but the very 
similar (although smaller) P. aurifiua (imago) is palatable, and 
the latter probably benefits by the reputation of the former. 
Thus the marmoset when very hungry ate the former, although 
it was much disliked; immediately afterwards the mammal 
refused the latter, although on other occasions he ate as many as 
four of these moths with evident relish. Highly-gilded pupse of 
Vanessa urticce were eaten with relish by birds and the 
marmoset, and it is clear that the appearance does not in this 
case indicate an unpleasant taste, as has been suggested. The 
spider-like larva of Stauropus fagi , in its terrifying attitude, 
somewhat impressed a lizard and the marmoset, but not to such 
an extent as to prevent the larva from being eaten. This was to 
be expected, for both animals will eagerly devour spiders. Such 
effect as was produced was due to the suggestion of no ordinary 
English spider, but one of much greater size, and with the 
terrific aspect highly idealized. The terrifying larva of Centra 
vinula certainly frightened the marmoset, and either its appear¬ 
ance or the secretion of formic acid greatly affected the lizards. 
The terrifying but quite harmless larva of Chcerocampa elpenor, 
which is known to frighten all but the boldest of birds (as Weis- 
mann has shown) was offered to a large lizard. The latter 
examined the larva most cautiously and many times before 
touching it ; then it bit the larva gently, and retired to watch 
the effect, repeating this process several times. Finally, finding 
that nothing happened, it seized the larva, and soon swallowed 
it. The effect produced by this serpent-like larva was not due 
to its size, for the equally large larvse of Smerinthus ocellatus 
were seized at once. The imagines of Sesia bembeciformis and 
S. apiformis , resembling hornets, were offered to lizards. On 
the first occasion the moth was approached with the greatest 
caution, examined carefully, and seized by the head and thorax. 
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just as though it possessed a sting. At the same time the lizard 
evidently doubted whether it was a really dangerous insect at first 
sight. When, a few days later, a second moth was offered to 
the same lizard, it was immediately seized without any caution 
or hesitation. The lizard had learnt its lesson. Instances of 
this kind support the belief that insect*eating animals have no 
instinctive knowledge of the palatable, or unpalatable, or 
dangerous character of their prey, but that they learn by expe¬ 
rience. Thus the chamseleon was offered a bee, which was 
caught at once with the tongue; as the organ was withdrawn, 
the chamseleon was stung, and shook the bee off; after this it 
would never touch a bee again. Similarly with many con¬ 
spicuous nauseous insects, they were generally caught once, but 
rarely a second time. Now if such instinctive knowledge existed, 
the chamseleon above all might be expected to possess it, 
because of the manner in which it catches insects. Shooting its 
prey from a considerable distance, it can rarely gain any know¬ 
ledge of a new insect without, so to speak, committing itself, 
whereas other lizards can make use of the tactile sense in their 
tongues, while their sense of smell must be more delicate because 
of their greater proximity before capture. It appears, however, 
that the ehamadeon brought among the insects of a new country 
relies solely upon a good memory and powerful sight, and these 
are so efficient that a single instance of each species of insect is 
sufficient for a thorough education. If the chamseleon possessed 
an instinctive knowledge of the dangerous or unpalatable insects 
by which it is normally surrounded, it is most probable that it 
would also shun the insects of other countries which are pro¬ 
tected by similar “warning ” colours. 

All the species of the genus Zygaena hitherto tested are 
nauseous, and all are conspicuous and strikingly similar, 
so that it is probable that we have here an instance of 
divergence checked by the advantages which follow from 
simplifying the education of enemies, by setting them one 
pattern to learn instead of several. Instances of this are well 
known in other countries, but this is the first example 
in our own fauna. Among all the experiments previously 
recorded there occurred no instance of an unpalatable imago 
which had been palatable in earlier stages. I have paid especial 
attention to working through many histories in this way, and as 
a result I have found one such instance. The larva of Arctia 
caja is unpalatable because of the presence of hairs, but appar¬ 
ently not otherwise ; the pupa is palatable, while the imago is 
highly conspicuous and extremely nauseous. 


Section E— Geography. 

Dr. Ludwig Wolf, who accompanied Wissmann in his explora¬ 
tion of the southern tributaries of the Congo, gave some 
account of his journeys on the Upper Kasai and the Sankuru, 
the leading results of which have already appeared in our 
“Geographical Notes .” The point of his discovery was that 
the Sankuru, which hitherto had been supposed to fall into the 
Congo, joined first with the Kasai. He described the nature of 
the country and the habits of the people, giving an account of 
many personal adventures. The people are superstitious and 
offer human sacrifices. He did not think Central Africa would 
ever become a country for European emigration. At the same 
time Europeans of good constitution could not only live there, 
but do several hours’ manual labour every day. He wished the 
Congo Free State all success in its efforts to civilize the natives. 

A paper by Capt. Coq.uilhat on the Bangala, a tribe of the 
Upper Congo, was read. The Bangala are in some cases given 
to cannibalism, suicide is not unusual, and certain games of 
chance are popular. European spirits are unknown, and the 
most popular drink is a kind of beer made from the sugar-cane. 
The tribe is intelligent and ambitious. 

A sociological study on the tribes of the Lower Congo was 
contributed by Mr. R. C. Phillips, for many years a trader there. 
His opinion was that these natives had degenerated from a 
higher standard. They believed in witchcraft, charms, and 
fetishes. They recognized a something in the sky as a god, but 
no form of worship followed upon this recognition; it was 
simply a matter of knowledge. The family relations were fairly 
developed, and there were fair principles of public justice in 
operation. The rise of legitimate trade on the Congo had to 
some extent deprived the chiefs of their wealth, and in this way 
the lower classes had been benefited. 

A discussion followed on the climate of West Africa and its 


adaptability to European colonization, the general opinion being 
that European families could not be reared, at least on the 
coast regions of tropical Africa. Mr. R. C. Phillips, in answer 
to a question as to the fitness of the Congo districts for emigra¬ 
tion, said that during the sixteen years he had known the river 
(he spoke of it from the mouth up to Vivi) he had seen only 
three or four white ladies there, and they had either died or 
been invalided home. At St. Paul de Loanda and other places 
on the coast the white ladies looked very sallow, and their 
children did not seem healthy. The population had to be kept 
up by importation from Europe. His opinion was that the 
Congo in general was no place for Europeans. 

Account of a recent Visit to the ancient Porphyry Quarries of 
Egypt, by W. Brindley.—Egyptian porphyry has been sought 
after from the earliest times, as one of the most precious building 
stones. Ancient writers differed as to the whereabouts of the 
quarries from which that stone was obtained, and in modern 
times they were literally rediscovered by Burton and Wilkinson 
in 1823, and subsequently visited by Lepsius in 1845. The 
information published by these visitors proving of no immediately 
practical value, the author determined to follow in the footsteps 
of Wilkinson, and, accompanied by his wife, he came to Cairo 
in February last. Having examined the ancient granite quarries 
at the first cataract, which supplied deep red, rose, and dark 
grey stone, which was quarried by metal wedges, and not wood 
(as is generally supposed), the author started from Ken eh with 
a small caravan and supplies calculated to last three weeks. 
Passing the remains of several Roman stations, the author, on 
the fifth day, reached an excellent well in the charming Wadi 
Kitar, hemmed in on three sides by precipitous mountains. Soon 
after leaving this valley he crossed the watershed (2400 feet above 
the Nile), and then travelled along the flank of the immense 
porphyry mountain of Gebel Dukhan as far as the old Roman 
station with an old fort. The morning after his arrival the 
author ascended to the top of a pass (3100 feet), without having 
found even a fragment of porphyry ; but espying by the aid of 
a good field-glass porphyry colouring on the opposite mountain 
he resolved to go there, and his delight knew no bounds when 
he found the ground there strewn with pieces of the most sump¬ 
tuous porphyry, and discovered a pitched way or slide, 16 feet 
wide, down which the blocks were lowered. Further examina¬ 
tion led him to the locality where the Romans had extracted 
their grandest masses, and he found that these quarries had 
yielded not only the usual spotted variety but also the brecciated 
sorts and green-greys The great quarry was at an altitude of 
3650 feet above the sea, and a road led down to it to an ancient 
town with workshops. A path led hence to the old town in the 
valley, further up which are the ruins of a Roman temple. The 
blocks were formerly carried to the Nile, a distance of 96 miles, 
but they will in future be conveyed by a gentle incline to the 
Red Sea, which is about 25 miles distant. On his return to 
Cairo the author secured a concession to rework the quarries, the 
terms of which have since been ratified. 

Matabeleland and the Country between the Zambesi and the 
Limpopo , by C?pt. C. E. Haynes, R.E.—The Matabele are the 
near kinsmen of the Zulus, and have nearly identical customs 
They were driven out of Zululand about the beginning of the 
century, and under their chief Umselikazi, they became a terror 
to all the* Bechuana tribes living north of the Vaal River. 
Attacked by the Voortrek Boers, and by the Zulus under Panda, 
they were forced to retire north of the Limpopo, and finally 
settled down in the midst of the Makalaka and Mashona tribes. 
About the same period the Gaza kingdom was established by 
Manikuza, one of Chaka’s generals, to the east of the Sabi 
River. The invasion of the Matabele has caused the annihila¬ 
tion or disruption of the tribes with whom they came into 
conflict. There are only fragments of the aboriginal people 
now, who still carry on in a furtive manner some of their old 
industries, such as gold-digging, iron-work ing, and weaving. The 
climate of Matabeleland resembles that of the Transvaal, and the 
high veldt which ranges from the Nata River to the vicinity of the 
Zambesi near Tete, is well fitted for European settlors, and pro¬ 
mises to become a prosperous agricultural region, with numerous 
local markets at hand in the mining districts. Care should be 
taken to protect the forests there. Their wholesale destruction has 
already begun. The Gaza country and the low veldt is not so 
salubrious, and, generally speaking, the Zambesi valley is 
malarious. Agriculture at present is in a depressed state. 
There is plenty of arable land on the high veldt, and excellent 
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wheat, as all English vegetables alongside the banana and orange 
can be grown. The high and middle veldts are more suitable 
for stock-farming. Facilities for irrigation abound. The tzetze 
does not exist on the high veldt. The mineral wealth of the 
country still awaits development. The Tati gold-field is now 
being worked by an English company, but a nod from the 
Matabele king may at any time put an end to this. 

From a scientific point of view Monday was the most interest¬ 
ing day in this Section, the greater part of the time having been 
devoted to what was practically a discussion of the legitimate 
field of geography. The first paper, which was more of the 
nature of a lecture, was by Prof. Boyd Dawkins, on The 
Beginning of the Geography of Great Britain. He said that 
the surface of the earth was being given up to geographers, and 
in a few years it would all have been explored. Besides the 
geography in space, however, there was a geography in time, a 
field hardly yet touched. It seemed to him that in the field 
which was open to geographers in recording those ancient 
changes by which the earth’s surface had come to be what it is, 
in bringing before us boldly and clearly those various geographi¬ 
cal outlines at various geological periods presented by the science 
of geology, they would do as good and as true geographical 
work as any of those facts which were brought from the interior 
of Africa or from the inclement regions of the poles. He wished 
to put before them in outline the method he hoped to follow out 
in some detail in the course of a few years—a method opened 
by the results mainly of the various deep-sea exploring parties. 
The stratified rocks forming the crust of this earth as we know 
them were all of them deposited in waters which were none of 
them very deep, and were formed along the margin of a land 
which was in every degree of the same general sort as the mar¬ 
gins of the present ocean. After describing the maps put before 
the Section, and stating the reasons for supposing Great Britain 
was originally part of a continent not Europe, which he called 
Archaia, Prof. Dawkins said that when he looked at the distri¬ 
bution of land and water in the British Isles, from the infinitely 
remote Upper Silurian period up to the present time, he was 
bound to believe that some part of the highlands remained dry 
lands, while the various rocks which occupied the greater part of 
England, and especially south-eastern England, were accumu¬ 
lated as represented on the map. In conclusion he said he con¬ 
sidered that hitherto geologists had devoted themselves so much 
to the study of fossils and the construction of rocks, and the 
coining of names which shocked them all, that they had hardly 
seen that if the knowledge of the ancient life of the earth was 
to be of any practical use it must be in terms of geographical 
expression. 

Mr. H. J. Mackinder, the recently appointed Reader in 
Geography at Oxford, opened a discussion on the teaching of 
geography as applicable to the Universities. To give a practical 
value to the discussion, he expounded his programme for the 
coming academical year. There will be two courses of lectures : 
Course A, on the principles of geography; Course B, on the 
geography of Central Europe. In these lectures no definition 
of geography will for the present be attempted. But, to pre¬ 
vent geography becoming a discussion of things in general, a 
distinct line of argument will be kept steadily in view. This 
we may indicate thus : the basis—a descriptive analysis of the 
earth’s surface, including in that, term the atmosphere, the hydro¬ 
sphere, the form of the lithosphere, and the material of its 
surface. From this we shall reason backwards to the causes, 
and forwards to the effects—the causes largely geological, the 
effects mainly on man ; in other words, in the former stage we 
answer the question “Why?” for physical, in the latter for 
political geography. Course A is intended to be annually re¬ 
peated, subject of course to improvements. It will deal with 
the methods and principles of geographical observation, reason¬ 
ing, and exposition, with the great circulations in air and water, 
with the various types of features, with the broad facts of dis¬ 
tribution of animals and plants, and, lastly, with the dependence 
of man on geographical surroundings and the distribution of his 
social attributes. The classification will not be topographical, 
and the examples will be drawn from all parts of the world. 
Course B wifi vary in subject from year to year, but will always 
be an analysis of a particular region. Mr. Mackinder selects 
Central Europe to begin with, because it best fulfils the neces¬ 
sary conditions: good topographical surveys give us with pre • 
cision the form of the earth ; geological surveys are available 
for causal reasoning ; and a long history gives us abundant scope 
for the exhibition of effects. It is impossible to foretell the 


nature of the classes, but he trusts to see at Course B historical 
students, at Course A those who intend becoming masters in 
our great public schools, and at both a few who intend being 
geographical professors, politicians, &c. As regards examina¬ 
tions, Mr. Mackinder is inclined to doubt the ultimate advantage 
of the .too speedy introduction of examinations. We shall lose 
perhaps in the number of our students at first, but on the other 
hand we require time to train teachers, time to begin the tradi¬ 
tion of a school, and as in this time we are bound to make 
experiments and mistakes, let us at least make them with 
our hands untied by a syllabus. One method of stimulating 
exertion is, however, not open to the same objection. Let us 
have a prize, but a prize under special conditions. Provisionally, 
he would suggest the following :—Make a list of, say, twenty 
small regions, carefully selected, not too distant from England, 
regions of historical and physical interest. Let the student select 
one of them at will: let him read up the literature on the subject, 
and then write an essay. Award the prize by the essays, and 
then let the winner use the money in visiting the region he has 
treated theoretically. There let him revise his essay on the spot, 
or, as he will more probably do, re-write it. Then let it be 
published. Thus he hopes we might help high training, and at 
the same time produce a valuable set of monographs. He would 
also add as a preliminary qualification attendance at the Reader’s 
lectures. As regards diagram-maps, Mr. Mackinder advocates 
many similar outline-maps, each coloured to represent one set of 
features, hung side by side. Lastly, as to the relation of physio¬ 
graphy to geography. It is impossible to teach rational geo¬ 
graphy without postulating an elementary but sound knowledge 
of certain physical and chemical laws and facts, chiefly relating 
to air and water. This training, it is true, is required for other 
scientific studies, ani even for the intelligent newspaper reader, 
but it is indispensable to the geographer, and until the schools 
send us boys so trained, or until the Universities supply such a 
course for their students generally, the geographical lecturer will 
have to deal much with physiography. But physiography is not 
geography; it lacks the topography, which is the essential 
element in geography. 

In the discussion which took place on Prof. Boyd Dawkin’s 
paper it was maintained that he dealt with what was pure 
geology, or the geography of the past, which was not geography 
at all in the rational acceptance of the term. Geography should 
deal strictly with the present, and use only so much of geology 
as will enable it to understand the conditions of the existing 
surface. Geography begins where geology ends. In spite of a 
somewhat humorous diatribe by Canon Tristram on what seemed 
to him the all-comprehensiveness of the new geography, the meet¬ 
ing was distinctly in favour of Mr. Mackinder’s interpretation of 
the subject. 

A paper on The Ruby Mines of Burmah was read by Mr. G. 
Skelton Streeter. The ruby mine district which lies to the north 
of Mandalay, between the Irrawaddy and the Shan States, 
bordering on Yunnan. The ruby mine tract, he said, was a 
large valley some twelve miles long by eight broad, composed of 
several small valleys, or rather basins. It -lay on the slope of 
the Sibwee Doung, dividing the Irrawaddy and Salween Rivers. 
The valley bore signs of volcanic origin. The ruby mines were 
of three distinct kinds. The first was furnished by the meta- 
morphic rock, whose mass was traversed in all directions by huge 
fissures, caused probably in the past by shrinkage. These fis¬ 
sures were filled with a soft reddish clayey earth, generally 
containing rubies. At present they were worked in a superficial 
manner. The second variety of mine was on the sides of these 
rocky hills where diversified strata of clayey consistency had 
been upheaved. This earth the natives washed away slowly by 
hydraulic mining. The last system of mining was by sinking 
pits in the lower or plain parts of the valley and washing the 
earth extracted by hand. 

The Valley of the Rio Doce {Brazil), by Wm. J. Steams.— 
The author in 1881 left England for Brazil for the construction 
of a railway in the flourishing little province of Alagos. On the 
completion of this railway, the author, at his own expense, 
undertook an exploration of the Rio Doce and of its northern 
tributaries. The valley of the Rio Doce is one of the most 
fertile regions of the empire. Virgin forests cover nearly the 
whole of it. Gold is found in Cuithe, a district of Minas 
Geraes, close to the right,bank of the Doce, as also on the 
head-waters of the Rio Tambaquary, a tributary of the Sussuhy 
Grande. Most of the basin of the Rio Doce is inhabited by 
wild Botocudo Indians, who possess an inborn hatred of the 
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white man, who, on his side, looks upon these “Bugres” with 
feelings of intense horror and dread. Until these wild Indians 
shall at least have been partially civilized, the valley of the Rio 
Doce must necessarily remain a sealed paradise. The few 
attempts made hitherto in this direction have hopelessly failed, 
perhaps because of the gross mismanagement on the part of 
those to whom the task was intrusted. The author’s arduous 
explorations have resulted in a carefully plotted map of the Rio 
Doce and of its tributaries, based upon over 4000 magnetic 
bearings and careful dead reckonings. 

On some Dejects in the Ordnance Survey, by Mr. H. S. 
Wilkinson.—The author gave a brief sketch of the various 
methods used by cartographers in the delineation of the 
irregularities of the ground, illustrating the several styles 
by specimen sheets of foreign topographical surveys, and he 
explained that while the English i-inch hill-shaded Ordnance 
map is for the mountainous districts unsurpassed by anything 
published in the world, the same map utterly fails in the repre¬ 
sentation of the less elevated and therefore less sloping ground. 
Mr. Wilkinson complained that the contours given on both the 
6-inch and the i-inch map are not sufficiently numerous and 
strongly-drawn to be of practical value. He suggested that the 
Ordnance Survey might produce a physical map of Great 
Britain on some such scale as 1 : 500,000 or 1 : 300,000, so as 
to relieve English students from the necessity of buying their 
maps abroad. In conclusion, Mr. Wilkinson urged that the 
Ordnance Survey should form a high ideal of the scope of its 
work, and should aim at assisting the eye and imagination of the 
student to realize “ the nature of the earth’s surface as the arena 
of the development of mankind.” 

Sir Charles Wilson said that the reader of the paper appeared 
to be under some misconception with regard to the nature and 
character of the Ordnance Survey. It differed in some respects 
from those of foreign countries, which w 7 ere made for purely 
military purposes. It was true that our Ordnance Survey 
in its conception was military in character, but its military 
character was soon lost, and it was now a cadastral sur¬ 
vey. The reader of the paper had complained of the 
crowded detail on the Ordnance maps, but it was to be 
borne in mind that England was much more crowded than any 
foreign country. He was acquainted with most of the gentlemen 
who superintended the foreign surveys, and he knew that our 
i-inch map was looked upon as one of the most beautiful pieces 
of work that had been published. With regard to contours, he 
said they were tied down by Parliament, but he would like to 
say that the contours on the Ordnance Survey were instrumental 
contours, and all strictly accurate. The Ordnance Survey maps 
indeed were acknowledged to be the most mathematically 
accurate maps in Europe. 

A paper on The Utilization of the Ordnance Survey was read 
by Sir Charles Wilson, who showed a number of Ordnance maps 
on various scales. Pie contended that in England as in Ireland 
the unit of area should be the same for all local purposes. The 
Ordnance maps had not been much used so far for educational 
purposes, though they were admirably adapted therefor. He 
suggested that in the elementary schools a commencement 
should be made with the immediate neighbourhood around 
them, which could be done with the 25-inch map. That 
showed roads, ditches, houses, and isolated trees, and conveyed 
to the child an idea of how objects were represented in plan. 
From the place with which they were familiar an advance might 
be made to the county, then to the whole country, the Continent, 
and so on. This plan was already in use in France, and he 
would like to see elementary schools supplied with maps such as 
he had suggested. 

Dr. H. R. Mill gave some account of a new bathy-orographical 
map of the Clyde basin, embodying the results of the researches 
which he and others have been carrying on for some time. He 
described the peculiarities of some of the lochs on the west coast 
of Scotland, and pointing out the Wyville Thomson ridge, off 
the north-west coast of Scotland, stated that it was owing to this 
ridge that the Arctic waters did not descend to our shores, and 
give us a semi-Arctic climate. 

A Plea for the Metre , by E. G. Ravenstein.—The author 
pointed out the great advantages of the metre as a universal 
international standard of length. There were at present in use 
three international measures of length, viz. the English foot, in 
countries covering 18,188,112 square miles, with 471,000,000 
inhabitants, the metre {12,671,200 square miles, 347,091,000 
inhabita ts), and the Castilian foot (752,901 square miles, 


5,905,000 inhabitants). The English foot, at present in use 
throughout the British and Russian Empires, in the United 
States, and in some other countries, appeared to gain no new 
adherents, while the metre was still engaged upon a career of 
conquest. Denmark and Russia were the only countries in 
Europe which had not as yet adopted it. The metrical system 
appeared to him to present great advantages to business men, 
and in 1885 nearly one-half the commercial transactions of the 
country were carried on with countries using the metre. The 
time at present expended in our schools upon acquiring a know¬ 
ledge of an absurdly complicated system of weights and measures 
might be devoted to more useful objects. To geographers and 
statisticians the universal acceptance of the metre would prove 
an immense boon. Scientific men in other departments had 
freely adopted the metre, and geographers should follow this 
laudable example. Owing, however, to the intimate connexion 
of geography with the common affairs of life, he despaired of the 
general acceptance of the metre until it should have become the 
legal standard of length. 


Section H— Anthropology. 

The Primitive Seat of the Aryans, by Canon Isaac Taylor.—The 
author discussed recent theories as to the region in which the Aryan 
race originated. The pre-scientific Japhetian theory and the Cau¬ 
casian theory of Blumenbach have long been abandoned. A few 
years ago the theory advocated by Pott, Lassen, and Max Muller, 
which made the highlands of Central Asia the cradle of the 
Aryans, was received with general acquiesence, the only protest 
of note coming from Dr. Latham, who urged that the Asiatic 
hypothesis was mere assumption based on no shadow of proof. 
The recent investigations of Geiger, Cuno, Penka, and Schrader 
have brought about an increasing conviction that the origin of 
the Aryan race m ust be sought not in Central Asia, but in 
Northern Europe. These writers have urged that the evidence 
of language shows that the primitive Aryans must have inhabited 
a forest-clad country in the n eighbourhood of the sea, covered 
during a prolonged winter with snow, the vegetation consisting 
largely of the fir, the birch, the beech, the oak, the elm, the 
willow, and the hazel; while the fauna comprised the beaver, 
the wolf, the fox, the hare, the deer, the eel, and the salmon— 
conditions which restrict us to a region north of the Alps and 
west of a line drawn from Dantzic to the Black Sea. 

It has also been urged that the primitive Aryan type was that 
of the Scandinavian and North German peoples—dolichocepha¬ 
lic, tall, with white skin, fair hair, and blue eyes—and that 
those darker and shorter races of Eastern and Southern Europe 
who speak Aryan languages are mainly of Iberian or Turanian 
blood, having acquired their Aryan speech from Aryan con¬ 
querors. It has been urged that the tendency in historic times 
has been to migration from north to south, and that in Central 
Asia we find no vestiges of any people of the pure Aryan type, 
while the primitive Aryan vocabulary points to the fauna and 
flora of Northern Europe rather than to that of Central Asia. 

But the Aryans must have had forefathers from whom they 
were developed; and the inquiry suggests itself, What could have 
been the race from which the Aryans might have been evolved ? 
A Semitic, an Iberian, an Egyptian, a Chinese, a Turkic, or a 
Mongolian parentage is out of the question ; and the author pro¬ 
posed to show that both from the anthropological and the linguistic 
point of view the Finnic people come closest to the Aryans, and 
are the only existing family of mankind from which the Aryans 
could have been evolved. The Tchudic branch of the Finnic 
family approaches very nearly to what we must assume to have 
been the primitive Aryan type. 

The only argument for deriving the proto-Aryan from Central 
Asia was the belief that Sanskrit comes the nearest to the primi¬ 
tive Aryan speech. It is now believed that the Lithuanian, a 
Baltic language, represents a more primitive form of Aryan 
speech than Sanskrit, and hence the argument formerly adduced 
in support of the hypothesis that the Aryans originated in Central 
Asia becomes an argument in favour of Northern Europe. 

If this hypothesis as to the primitive identity of the Aryan 
and Finnic races be established, a world of light is thrown upon 
many difficulties as to the primitive significances of many Aryan 
roots, and the nature of the primitive Aryan grammar. We are 
furnished,, in fact, with a new and powerful instrument of philo¬ 
logical investigation, which can hardly fail to yield important 
results. Comparative philology must henceforward take account 
of the Finnic languages as affording the oldest materials which 
are available for comparison. 
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The Non-Aryan and Non-Semitic White Races , ana 
their place in the History of Civilization , by J. S. Stuart 
Glennie.—The general thesis of this paper may be thus 
stated. The first civilizations of Chaldea and of Egypt appear 
to have been founded by the action on dark races of white races, 
neither Aryan nor Semitic. The combined results of a great 
variety of recent researches show that such white races are an 
important, and hitherto quite inadequately recognized, element 
in the ethnology of Asia, and of Oceania, of Africa, of Europe, 
and of America ; and not only in Chaldea and in Egypt, but 
throughout the world, the civilizations of Semites and of Aryans 
have been founded on civilizations initiated by some one of these 
non-Aryan and non-Semitic, or, as in one word they may, 
perhaps, fitly be called, Archaian white races. 

The three great divisions of this paper are indicated by this 
statement of its thesis :— 

First, classification and summary of the facts which seem to 
lead to the conclusion that the imitators of the Chaldean and 
Egyptian civilizations belonged to a white stock different from 
both the Aryan and the Semitic white stock. 

Secondly, an endeavour to give an approximately complete 
indication at least, if not statement, of the facts only partially 
stated by Quatrefages (“ Homines fossils et hommes sauvages ”) 
with respect to the white races which he names Allophyllian , 
and for which the term Archaian is proposed. 

Thirdly, classification and summary of the facts which—the 
wide dispersion of an Archaian stock of white races being estab¬ 
lished—seem to indicate that the vexed questions with respect to 
the Hittites, the Pelasgians, the Tyrrhenians, the Iberians, the 
Piets, &c., and with respect also, in part, to the origin of the 
Chinese, the Mexican, and the Peruvian civilizations ; the facts 
which indicate that th*se questions may be solved by reference 
to the general facts with regard to the migrations and character¬ 
istics of the Archaian white races. 

The bearing of these results on the questions raised by the 
essential identity of the varying forms of folk-lore tales all over 
the world were also pointed out. 

On the Picture Origin of the Characters of the Assyrian 
Syllabary , by the Rev. W. Houghton. — All written lan¬ 
guage probably originated in pictures- representing objects 
or ideas, as in Chinese and Egyptian. At first the cha¬ 
racters were rude figures of animal or other objects. 
In time the resemblance would be fainter, till at length 
all similarity between the character and the object repre¬ 
sented would disappear. The process may be expressed 
by the term “pictorial evanescence.’ Of the 522 characters 
of the Assyrian syllabary, as given in Prof. Sayce’s “ Grammar,” 
very few of the simple characters exhibit their primitive form, 
but the composite characters often clearly reveal themselves. 
We must look to the older forms of the characters for evidences 
of their pictorial origin. Thus, the character for a “ fish ” in 
the modern Assyrian may be traced back through the hieratic 
Assyrian, the hieratic Babylonian, and the linear Babylonian, to 
a figure of a fish, with head, body, fins, and tail. The ideo¬ 
graph for a “month” is, in its ancient form, a figure of a square 
with 3 x 10 inside it— i.e. thirty days within the sun’s circle. 
The ancient forms of the character denoting a “ man ” are rude 
figures of a min with head, neck, shoulders, body, and legs— 
such a picture as a schoolboy would draw on his slate, or the 
North American Indians depict. 

Mr. George St. Clair contributed a paper on Boat-shaped 
Graves in Syria. —In passing through the Anti-Lebanon lately, 
from Damascus to Baal bee, the writer noticed that the graves at 
the hamlet of El Fijeh have the form of a flat-bottomed boat; 
those at Ain Hawar are formed like long narrow boats, with an 
ark or house occupying the middle part ; and the graves at the 
village of Yafufeh are built in three tiers, of which the upper 
one may be representative of the ark, while the head- and foot- 
stones are almost certainly the conventional reproduction of the 
head and stern of the boat. The author asks the question, 
What led these people in the mountains to build their graves 
in the model of a boat? Authors are quoted to show that arks 
or ships were carried in procession by the Phoenicians, as also 
were sacred boats in the funeral processions of the ancient 
Egyptians. The Egyptians conveyed the body across a lake, 
and both the lake and the boat were symbolical, typifying the 
voyage of the soul in the under-world. The system passed into 
Greece, where we have Charon and his boat. Charon’s boat is 
sculptured on a funeral monument in theCeramicon at Athens— 
a recently uncovered cemetery; and the bas-relief of a ship 


appears on a tomb at Pompeii. From these facts and others 
the writer of the paper would infer that the boat-shaped graves 
of Syria are fashioned by traditional custom in perpetuation of 
a practice which appears to have originated with the ancient 
Egyptians. As a supplementary conclusion, it is suggested that 
the head stones and foot-stones of modern graves may be the 
surviving representatives of the prow and poop of the sacred 
boat of the dead. 

The Effect of Toivn Life upon the Human Body, by J. Milner 
Fothergill, M.D.—It is generally recognized that the effect of 
town life upon the physique is not beneficial, and as the popula¬ 
tion of boroughs has now exceeded that of the country, the fact 
becomes one worthy of our attention. The great and rapid in¬ 
crease of large towns at the present time adds to the importance 
of the subject and deepens its gravity. Of old there were but 
few large towns, in our modern seme of a “ large” town ; but 
Lugol, the great French authority on “ scrofula,” noted how the 
population of Paris deteriora f ed, and how scrofulous were the 
third generations of persons who came in from the country per¬ 
fectly healthy. Other observers have noticed the bad effect of 
town life elsewhere. And the recent researches of Mr. James 
Cant-lie have demonstrated the rarity of a pure-bred Cockney of 
the fourth generation. Of old the baron lived in his castle, 
while the populace lived around in villages of limited size. For 
men of all conditions of life the one tiling to be coveted above 
all others was physical prowess. For work, for war, for games 
which were largely mimic war, bodily strength was essential. 
No courage, no skill, could effectually compensate for the want 
of thews and sinews. Work, war, sports, revels, all too were 
conducted in the open air. But civilization brought about 
changes profoundly influencing the life of the individual. The 
development of commerce entailed the growth of towns ; and 
then it was found that in the new struggle for existence the 
battle went rather to the man with the active brain than to the 
man with a massive framework. The active brain became now 
the one great thing to be coveted rather than physical prowess. 
The tendency of town populations is to dwindle, and this 
dwindling is se?n markedly in the feeble digestive capacity of 
town dwellers. They cannot eat the pastry, the pie-crust, the 
cakes, which form so large a portion of the dietary of their 
country cousins. If they attempt these articles of food they give 
themselves the stomach-ache. Consequently they live on such 
food as they can digest without suffering—bread, and fish, and 
meat ; above all the last—the sapid, tasty flesh of animals, 
which sits lightly on the stomach, and gives an acceptable feel¬ 
ing of satiety, so pleasant to experience. The town dweller, in 
his selection of food, is guided by his feelings ; he avoids what 
is repugnant to him. Such selection is natural and intelligible, 
but it is fraught with danger all the same. Pulmonary phthisis 
and Bright’s disease seem Dame Nature’s means of weeding out 
degenerating town dwellers. The offspring of urban residents 
are another race from their cousins who remain in the country. 
The latter are large-limbed, stalwart, fair-haired Anglo-Danes, 
while their urban cousins are smaller, slighter, darker beings, of 
an earlier and lowlier ethnic form, and resembling the Celto- 
Iberian race. And amidst this general reversion we can recognize 
a distinct liver-reversion to the early primitive uric acid formation 
of the bird and reptile. A recognition of these facts must lead 
to such modifications of the food customs of town dwellers as are 
indicated. The spread of teetotalism and vegetarianism tells of 
a dark groping in the right direction in blind obedience to the law 
of self-preservation. There must also follow some modification 
of the existing system of education, for it is by the imperfectly 
nourished town child that the weight of the burden of education 
is most acutely felt. 

On the Bosjes Pelvis , by Prof. Cleland, F.R.S.—The 
embroadened brim found in certain savage tribes is a 
retention of a feature of adolescence. This is seen well 
in the Bosjes, and the peculiarity may be correlated with 
others which have escaped attention. There is feeble de¬ 
velopment of the iliac blades, especially at the back part, pro¬ 
bably owing to early anchylosis of the epiphysis of the crest. 
Connected with this the post-auricular levers of the ilia are very 
feeble, as they also are in early life in Europeans, causing 
shallowness of the post-sacral fossa occupied by the strongest 
part of the multifidus spines muscle, a most important muscle for 
erecting the lumbar part of the column on the pelvis. The action 
of the iliac levers in broadening the brim in the European is 
recognized. Their shortness, and the lightness of the super¬ 
incumbent weight of the body, are circumstances which account 
for the brim failing to broaden out in the Bosjes. 
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The Experimental Production oj Chest types in Man, by G. 
W. Hambleton.—The author contended that the type of man 
after birth was produced solely by the conditions to which he is 
subjected, and that hence a wide and most important field is 
open for our investigation, for if we can ascertain what the con¬ 
ditions are that produce those changes in each part of man that 
together form a class or type, we may produce the type that is 
most suitable for different places and occupations, and then we 
shall have a true Science of Man. 

The Scientific Treatment of Consumption , by G. W. Hamble¬ 
ton.—At the last meeting of the Association the author read a 
paper on that part of his research that referred to the prevention 
of consumption, and he now completed the subject by giving an 
explanation of the mode in which the disease is produced, and 
by laying down the principles that must guide us in its successful 
treatment. These principles are four in- number, and may be 
stated as follows : to establish an equilibrium between the amount 
of interchange required to be effected and that effected ; to enable 
the other organs of the body to perform their ordinary functions ; 
to restore to the lungs the power of adjustment to their external 
conditions ; and to effect the above without producing indications 
of friction. The effect of this method of treatment is to arrest 
the process of irritation, to gradually restore the general health, 
and to develop the lungs. This is shown by a gradual cessation 
of chest symptoms, a healthy appearance, and a greatly increased 
vital capacity, range of expansion and size of chest-girth. The 
author has invariably obtained these results in his experiments, 
and also in the few cases he has had an opportunity of treating. 
Sydenham undoubtedly cured consumption by ordering continu¬ 
ous horse exercise in the country till the patient recovered. And 
the author is satisfied that if we carefully treat consumption— 
before the disease has been permitted to become too extensive— 
on the principles advocated in this paper we shall be able to 
secure complete recovery. 

Tattooing, by Miss A. W. Buckland.—-The object of this 
paper was to show that although tattooing seems to have been 
almost universal among savages, yet the mode of performing the 
operation varies so much, and the various methods in use seem 
to have such definite limits, as to make them anthropologically 
valuable, as showing either racial connexion or some intercourse 
formerly subsisting between races long isolated. 

The Early Ages of Metal in South-East Spaht , by Henri and 
Louis Siret.—The authors explored a coast region, about 75 
kilometres in length, between Cartagena and Almeria. They 
investigated some forty stations belonging to three prehistoric 
epochs: (1) the Neolithic, (2) Transition between Stone and 
Metal, (3) the Metal Age. In the Neolithic period man em¬ 
ployed instruments of bone, stone, and flint ; and ornaments 
made of bone, stone, and shells were used. The dead were 
buried in polygonal spaces, surrounded by stones. In the 
Transition period bronze bracelets and beads were used ; and 
cremation of the dead was practised. These new customs were 
probably introduced by some foreign people ; but at the same 
time there is evidence of the first attempts at a native metal¬ 
lurgy, utilizing the ores of the country; arms and utensils are 
found cast in metal, and imitating the form of those in bone 
and stone. During the Metal epoch, copper and bronze were 
employed simultaneously, as in the preceding age; but copper 
predominates, and stone implements are still common. MM. 
Siret also found several silver ornaments, and this is a new fact 
in the early Bronze Age; in this region prehistoric man found 
and utilized the native silver gathered on the surface of the soil. 
No less than 1300 sepultures were explored by the authors ; all 
the bodies were interred, and not cremated, the bodies being 
usually placed, doubled up, in large terra-cotta vases. An enor¬ 
mous number of copper and bronze arms and uthnsils were found, 
together with vases in pottery ; also bracelets, rings, and ear¬ 
rings in copper, bronze, gold, and silver ; and necklace beads 
in bone, ivory, serpentine, bronze, copper, silver, and gold. 

The Origin of Totemism , by C. Staniiand Wake.—The funda¬ 
mental basis of totemism is to be found in the phase of human 
thought, which supposes spirits “ to inhabit trees and groves, 
and to move in the winds and stars,” and which personifies 
almost every phase of Nature. The problem of totemism re¬ 
ceives its solution in the fact that the totem is the re-incarnated 
fo 7 'm of the legendary ancestor of the gens or family group allied 
to the totem. The totem is thus something more than a “badge 
of fraternity” or “ device of a gens.” It is regarded as having 
actual vitality, as the embodiment of an ancestral spirit. Any 


object is fitted for this spirit re-incarnation, and therefore totem- 
ism may be looked upon as the expression of Nature-worship 
and ancestor-worship in combination. 

Certain Degenerations of Design in Papuan Art, by S. J. 
Hickson.—(i) On a prau figure-head is a design which, although 
considerably modified, can readily be recognized as a design of 
the human figure. The long crimpled hair of the Papuan, two 
tufts of which are coloured red, in imitation of the red mud 
with which the Papuans complete their coiffure , the eyes, nose, 
and mouth of the face are clearly indicated, but the rest of the 
body is degenerated into a mere conventional sign. (2) Upon 
the same prau figure-head, as in (1), there is a figure of an 
animal (probably a gecko), fairly good and complete as a work 
of art, but upon the same is a design, evidently degenerated, of 
this, in which all that remains of this unconventionalized is the 
anterior pair of legs. The designs are wrought by the old men 
or priests of the villages, and are made for the purpose of keep¬ 
ing off spirits of storm, sickness, &c. Modifications are pro¬ 
duced by the artist by want of time, ability, or inclination, and 
these modifications become permanent by being copied by sub¬ 
sequent artists, and thus in some cases mere conventional signs 
take the place of figures of men, birds, and other animals. 

Gypsies , and an Ancient Hebrezv Race in Sus and the Sahara , 
by R. G. Haliburton.—The province of Sus, as respects the 
customs of its people, is, and always has been, a terra incognita. 
Excepting a few lines by Herodotus on the subject of these 
people, nothing has yet been written, and this paper is the first 
attempt to describe them. The people of Morocco are divided 
into the Riffs and the Susis: the first light-haired, and 
large men, living in the mountains ; the latter smaller, darker, 
and generally nomadic. The Susis speak a dialect of the Ber¬ 
ber, and are most of them Gypsies of different descriptions. 
They are famous for their skill as artificers. Most of them tell 
fortunes—some by sand, others by beads ; others, again, by a 
flower, and some by watching a fowl after its head has been 
struck off. The w omen, in some tribes, tell fortunes by the 
hand, but the men never do so. These people have been for 
many centuries connected with the Timbuctoo gold trade ; and 
have secret signs and passes, called the words of the Kafila 
(tent or lodge), which is probably the same word as the 
well-known “Cabala” of the Jews. The author showed that 
there are vestiges of the Osirian cult lingering among these 
people. The author described an ancient Hebrew race inhabit¬ 
ing the Sahara, and pointed out that the Jews and the Gypsies 
must have been cast in the same mould, but must have been 
made of very different material. That mould, he believed, was 
the life in common in North Africa for thousands of years, in 
connexion with the gold trade and the caravans of that country. 

Colour-Names amongst the English Gypsies, by W. E. A. Axon. 
—Considerable discussion has taken place as to the development 
of the colour-sense within the historic period. The colour- 
vocabulary of the English gypsies is limited to “ green,” “black,” 
“red,” and “white,” so that we have the notable fact that 
“ blue,” on which so much stress has been laid in the discussion 
of the colour-sense, is entirely absent from the English gypsy 
vocabulary. This is emphasized by the fact that the gypsies 
sometimes use the word blue-asar , the suffix being that which is 
generally added in Romany to disguise a borrowed word. So 
their word for “ toadstools ” is blue-leggi, because th <z Agaricus 
personala , which they regard as a delicacy, has blue stalks. 
Clearly, if they had now in Romany a word for “blue,” they 
would not appropriate that of Gatijo. And if any evidence 
were needed that the Romanies are not colour-blind, it is 
afforded by their appropriation of the English word for “blue.” 
It only remains to add that Yack and Erescare are both given 
by Pott as gypsy equivalents for “blue.” If these words are 
genuine—which may be open to doubt—it is apparently possible 
for a race to possess and to lose a colour-name. This brief in¬ 
vestigation of the English gypsy colour-vocabulary will show the 
danger of accepting the negative testimony of philology as con¬ 
clusive. The positive evidence of linguistics no one need doubt. 
It is clear that there is no relation between the colour-perception 
and the colour-nomenclature of the English gypsies. 

On the Migrations of Pre-glacial Man , by Henry Hicks, F.R. S. 
—Referring to the further researches carried on this summer at 
Cae-Gwyn Cave, North Wales, the author stated that the addi¬ 
tional evidence obtained proved most conclusively that the flint 
implement found there last year in association with the remains 
of Pleistocene animals was under entirely undisturbed glacial 
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deposits. He maintained also that the evidence is equally clear 
in regard to the implements found within the caverns, which he 
said must have been introduced before the glacial deposits 
blocked up and covered over the caverns. The question as to 
the direction from which pre-glacial man reached this country 
is an exceedingly interesting one, and seems now to be fairly 
open to discussion. It is admittedly fraught with difficulties, but 
the facts recently obtained seem to require that an attempt should 
be made. The evidence, so far as it goes, points to a migration 
to this country from some northern source, as the human relics 
found in the caverns, and also in the older river gravels (which 
Prof. Prestwich is now disposed to assign also to the early part 
of the Glacial epoch, when the ice-sheet was advancing), occur 
in association with the remains of animals of northern origin, 
such as the mammoth, rhinoceros, and reindeer. Up to the pre¬ 
sent no human relics have been found in this country (and it is 
very doubtful whether they have been found in any other part of 
Europe) in deposits older than those containing the remains of 
these northern animals. If man arrived in this country from 
some eastern area, it is but natural to think that he would have 
arrived when the genial Pliocene climate tempted numerous 
species of deer of southern origin, and other animals suitable as 
food for man, to roam about in the south-east of England. 
Hitherto, however, not a relic has been found to show that man 
had arrived in this country at that time. But in the immediately 
succeeding period, with the advent of cold conditions and of the 
northern animals, evidences of the presence of man become 
abundant. Whether man at an earlier period migrated north¬ 
ward from some tropical or sub-tropical area, and that he then 
lived on fruit and such-like food, there is no evidence at present 
to show ; but it seems certain that the man of the Glacial period 
in this country had to live mainly on animal food, and that he 
found the reindeer to be the most suitable to supply his wants. 
He followed the reindeer in their compulsory migrations during 
the gradually increasing glacial conditions, and kept mainly with 
them near the edge of the advancing ice. 

Observations on Recent Explorations made by General Pitt - 
Rivers at Rushmore , by J. G. Garson.—Dr. Garson began his 
paper by defining the early British races ; he then proceeded to 
describe the discoveries of General Pitt-Rivers at Rushmore, 
near Salisbury, where he has found the remains of no less than 
four British villages of the Roman period, besides many tumuli 
and cists. The human remains are extremely interesting, and 
throw much light on the characters of the people to whom they 
belonged. The chief point of interest which they show is the 
small stature of the people, the average of the males being 
5 feet 4 inches, and of the females 4 feet 11 '8 inches, in the village 
of Woodcuts ; while in that of Rotherly, the other village ex¬ 
cavated this year, the heights are 5 feet 1 inch and 4 feet 10 inches 
respectively. The skulls are of a long, narrow, oval form, with 
one or two exceptions, when they are of rounder form ; these 
were found associated with longer limb bones, showing them to 
be of different race from the majority of the inhabitants. Two 
forms of skull are frequently met with in long barrows, both of 
a long narrow shape, but differing from each other in one having 
a regular oval outline, while the other broadens out from a narrow 
forehead, and, having attained its greatest width, terminates 
rapidly behind. The skulls found in these villages correspond 
exactly to the first type. It is therefore probable that there were 
two distinct races of the long-headed people which will have to 
be distinguished in future. 


SOCIETIES AND ACADEMIES. 

Paris. 

Academy of Sciences, October 10.—M. Herve Mangon in 
the chair.—On the theory of outflow between narrow walls at a 
low or a high level, by M. J. Boussinesq. The problem here 
discussed deals with the discharge of water into a basin, which 
is subjected from below to a constant pressure either less or 
greater than that exercised by the atmosphere from above.—On 
the grading of tubes intended for gasometric measurements, by 
M. Berthelot, The author here studies some of the difficult 
problems presented by the different forms of graduation in tubes 
employed for the measurement of gaseous volumes.—On the 
mechanical labour expended by the gull in its horizontal flight, by 
M. Marey.—OnM. G. A. Zanon’s memoir entitled “ La Cinetica 
combattuta e vinta da G. A. Him,” by M. H. Faye. M. Zanon, 
Professor of Naval Construction at Venice, here intervenes on 
the side of M. Hirn in the controversy between that physicist 
and M. Clausius on the subject of the modern theory of kinetics. 


—Remarks accompanying the presentation of M. Rouvier’s 
seventeen charts of the Congo region, by M. Bouquet de la 
Grye. These charts, prepared with the co operation of Capt. 
Pleigneur, of the French Marines, comprise a general map of 
the French possessions in the Congo basin, and special maps of 
the lower course of the main stream and of its affluents on the 
right bank. They embody the results of the first exact 
surveys made in this extensive region over which the French 
protectorate has recently been extended. — Observations of 
Palisa’s new planet, No. 269, made at the Observatory of 
Algiers with the 0*50 m. telescope, by MM. Rambaud and 
Sy. The observations include the positions of the comparison- 
stars and the apparent positions of the planet on September 23 
and 24.—Apparent positions of Olbers’s comet (Brooks’s, 
August 24, 1887), measured with the 8-inch equatorial at the 
Observatory of Besan§on, by M. Gruey. The observations 
cover the period from September 14 to October 1.—A new solar 
eruption, by M. E. L. Trouvelot. A description is given of a 
protuberance of unusual size and brilliancy observed by the 
author on June 24, 1887, at 267° on the western edge of the 
solar disk.—Action of carbonic acid on some alkalies, by 
M. A. Ditte. It is shown that under pressure carbonic acid 
and aniline unite at equal equivalents, yielding a crystallized 
carbonate below + 8°C., liquid, or at least in permanent super¬ 
fusion, at io° C. This carbonate, soluble in the aniline, does 
not dissolve the carbonic acid, but dissociates when the pressure 
is lowered.—On a new source of capric acid, by MM. A', and P. 
Buisine.—The tactile rays of Bathypterois , Gunther, by M. Leon 
Vaillant. The specialized organs of touch resulting in certain 
fishes from a modification of the pectoral and ventral fins, are 
shown to acquire quite an unusual degree of perfection in the 
Bathypterois captured during the Talisman Expedition, from 
depths of 400 to 1000 fathoms. 
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